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ABSTRACT

A new series of 2,4-thiazolidinedione based deisieathave been synthesized by the condensaticarofrib-4-aryl
thiazole and 4’-chlorosulphonyl benzylidine-2,4attvlidinedione. The novel compounds structure hasnb
established on the basis of their substituted Mwchlaryl acetamide derivatives. All the compoundsren
characterized by elemental analysis, FT-IR, aHeNMR spectroscopy. These new compounds were éval@r
their In vitro antibacterial activity against Staplococcus Aureus, Bacillus Subtilis, EscherichialiCand
Pseudomonas Aeruginosa.
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INTRODUCTION

The synthesis of thiazole and their derivativesehget significant consciousness because of a laugeber of
natural products and drugs comprises of this heyeliz moiety [1,2]. The 4-thiazolidinone derivags are known

to possess antimycobacterial [3-4], anti-fungal gBiti-tuberculosis [6-7], anti-convulsant [8], ieinflammatory [9-
11] and anti-HIV [12-14] activities.

Figure 1 General structure of synthesized compounds

Thiazolidinediones and thiazolidones were the fi@tent compounds in which thiazole ring was retsgh[15].
Brown reported in 1961 brief view on the close stinaal relationship among the various 2,4-Thiazokdiones
[16]. In the present work, we have synthesized,4-foxo-thiazolidin-5-ylidenemethylN-(4-phenyl-thiazol-2-yl)-
benzenesulfonamide and i&chloro aryl acetamide derivatives. The synthesizechpounds were examined for
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their antimicrobial activity against several ba@dBtaphyloccoccus aureddTCC 96,Bacillus subtilisMTCC 619,
Escherichia coliMTCC 739 andPseudomonas aeruginoddTCC 741 using the Kirby Bauer disk diffusion
method. A general structure of synthesized compasigdsen in figure 1.

EXPERIMENTAL SECTION

All chemicals were of analytical grade and useeédatly. All melting points were determined in PMP-Dddientific

melting point apparatus and are uncorrected. Thigypof all dyes was determined by thin-layer chedgagraphy

(TLC) using silica gel-G coated Al-plates (0.5 nimickness, Merck). Infrared spectra were recorded 8himadzu
1

FT-IR 8400S model using KBr pelletsH NMR spectra were acquired on a Varian 400 MHz ehod
spectrophotometer using DMS(8 a solvent and TMS as internal reference (chérsittis in6, ppm). Elemental
analysis carried on Carlo Erba 1108 instrument.

Route of synthesis

O CH NH
AN 3 2
N,/,<
+ )k
H,N NH
2 2 HC
CHs 1
0 OH Q
s b
+ M i+
Cl H,N NH, s/&
o
2

o (o]
\
NS NH d ~ JH
D ———
8 SJ\O S \O
\\
S\
\O 4 3

cl”
i
(0]
-S
1 4+ 4 —>e /<NH \(\) \ //
N=—
< S\/NH
x |
(0]
H,C
5

4150



Nikhil M. Parekh et al J. Chem. Pharm. Res,, 2012, 4(9):4149-4155

O

T s
NH, o) f HN

+ Cl
R
1
NH-3 \ //
N;< o N
S
9 ~
54+ 6 — = O
3 HaC A

R= various coupling components

Scheme 1. Reagentsa) b,NHz.H,O, reflux 4 h, 80-9. b) HO, Conc. HCI, reflux 8-10 h, 100-1 c)
Benzaldehyde, Piperidine, Toluene, reflux 1 h,"C1@) Chlorosulphonicacid, reflux 1h, 90°@5e) Dry Pyridine,
Acetic Anhydride, reflux 2 h. f) Benzene, Tri etlyhine, reflux 2h, 80-9Q. g) DMF, reflux 4 h.
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Chart 1 Various coupling components (R)

Synthesis of 2-Amino 4-Aryl Thiazole [1]

A mixture of acetophenone (0.1 mol), thiourea (&) and lodine (0.1 mol) was heated on a steain toat4 hrs.
The hydroiodide, thus separated, was filtered, edshith ether and dried. It was dissolved in hotenafiltered
while hot and the clear solution neutralized witlsteong solution of ammonia. The solid separated filtered,
washed with water and recrystallized from Benzéfield: 96%, m.p. 145-150°C.

Synthesis of 2,4-Thiazolidinedione [2]

In a 250 ml three necked round-bottomed flask waseg solution containing (0.6 mol) of chloro acedtid in 60
ml of water and (0.6 mol) of Thiourea dissolvedéih ml of water. The mixture was stirred for 15 nonform a
white precipitate, accompanied by considerableingoll'o the contents of the flask was then addedlgl60 ml of
concentrated hydrochloric acid from a dropping ®inmhe flask was then connected with a reflux ems#r and
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gentle heat applied to effect complete solutioterafhich the reaction mixture was stirred andwedld for 8-10 hrs
at 100-110 °C. On cooling the contents of the flsslidified to a cluster of white needles. The pradwas filtered
and washed with water to remove traces of hydrehlacid and dried. It was purified by recrystalion from
ethyl alcohol. Yield: 85%, m.p. 122- 127°C.

Synthesis of 5-benzylidine 2,4- thiazolidinedione3]

In a 250 ml three necked round-bottomed flask glediwith a dean-stark apparatus, benzaldehyde§0nb®) and
2,4-thiazolidinedione (0.188 mol) were togetherpgugled in ethanol. To this a catalytic amount pepdine (1
ml) was added. The mixture was stirred and reflux&fter the complete removal of water and when the
temperature reached above 110°C the reaction raixt@s stirred for a further 1 hrs. On cooling thedpict
precipitated out from ethanol. The compound waserfid and washed with cold toluene and dry ethavield:
93%, m.p. 238-243°C.

Synthesis of 4’-chlorosulphonyl-5-benzylidine 2,4thiazolidinedione [4]

5-benzylidine 2,4-thiazolidinedione (0.0388 mol)smalaced in a 100 ml round-bottomed flask equippét a
condenser and a dropping funnel. Chlorosulphonid &2.155 mol) was added at room temperature usieg
dropping funnel. The reaction was found to be ematiic. After addition of chlorosulphonic acid wageo the
reaction mass was refluxed for 1 hrs on a watehn.bBbe reaction was cooled and poured in a thieastr with
stirring into crushed ice contained in a one ldeaker. The product was filtered and dried. Thelpcowas purified
by recrystallization from ethanol. Yield: 68%, m1y.7-182°C.

Synthesis of 4-[(z)-2,4-dioxo-1,3-thiazolidin-5-ydiene)  methyl]N-(4-phenyl-1,3-thiazol-2-yl) benzene
sulphonamide [5]

2-Amino 4-aryl thiazole [1] (0.1 mol) and 4’-chl@alphonyl-5-benzylidine 2,4- thiazolidinedione [@.1 mol)

were added to a mixture of 4 ml of dry- pyridinede20 ml acetic anhydride. The mixture was refluf@d?2 hrs,

reaction mixture was poured into 20 ml of ice-watnd the solid was filtered and purified by recalistation from

ethanol to give product as a white crystallinedsofiield: 74%, m.p. 187-192°C.

Synthesis ofN-chloro aryl acetamide [6]

In benzene, chloro acetyl chloride (0.03 mol) argl dops of TEA were added and the mixture wasestim water
bath for 10 minute. The solution of aryl amine @mol) in benzene was added drop wise and refldiae@ hrs.
Then cool the reaction mixture. The resulting wipitecipitates were filtered and washed with benzpusdfied by
recrystallization from ethanol.

Synthesis of 2(2,4-dioxo-5-[4-(4-phenyl-thiazol-2lsulfamoyl)-benzylidene]-zolidin-3-yl)N-phenyl-acetamide
[A]

A mixture of 4-[(2)-2,4-dioxo-1,3-thiazolidin-5-ylene) methylN-(4-ohenyl-1,3-thiazol-2-yl)  benzene
sulphonamide [5] (0.01 mol) aridtchloro aryl acetamide [6] (0.01 mol) in DMF wefluxed for 4 hrs. Progress
of reaction was monitored by TLC using ethanolu¢ole (1:4) as eluent. After the completion of rieactthe
content was added to cold water. The solid prodédt was obtained and filtered, dried and purifieg b
crystallization from Ethanol. Yield: 71%, m.p.®Z.

Similarly other compounds /Ay were prepared by above method from intermedidtar#l variousN-chloro aryl
acetamides [6] and purified by crystallization frethanol.

Compound (A,): Yield: 71%; m.p. 228C (dec) IR (KBr,cr) : 1328 (c N), 1548 (C=N), 1120 & 1310 (S§'m

& asym), 1685 (C=0), 600-800 (C-S), 3198 C(FNH -), 3032-3059 cm( C-H) stretching of aromatic ringsH
NMR (400 MHz, DMSO-dg) 5 4.02 (s, 1H, NH), 4.42 (s, 2H, GK 6.64-7.80 (m, 16H, Ar-H), 8.10 (s, 1H, -NH);
Anal. Calcd. for GgH,,0sN,4Ss: C, 56.24%; H, 3.50%; N, 9.72%; found: C, 56.48%8.68%; N,10.05%.

Compound (Ay): Yield: 76%; m.p. 228 (dec.); IR (KBr,crt) : 1330 (C-N), 1558 (C=N), 1124 & 1314 (S§m
-1 -1

& asym), 1678 (C=0), 600-800 (C-S), 3200 c@NH-), 3035-3060 cm (-C-H) stretching of aromatic ring&H
NMR (400 MHz, DMSO-dg) 6 2.35 (s, 3H, Ch), 4.12 (s, 1H, NH), 4.40 (s, 2H, GK6.70-7.80 (m, 15H, Ar-H),
8.10 (s, 1H, -NH); Anal. Calcd. for,gH,,0sN4Ss: C, 56.93%; H, 3.75%; N, 9.48%. found: C, 56.88943.84%;
N,9.55%.

Compound (As): Yield: 78%; m.p. 23%C (dec.); IR (KBr,crit) : 1340 (C-N), 1568 (C=N), 1144 & 1334 (S§m
-1 -1

& asym), 1668 (C=0), 600-800 (C-S), 3210 c@NH-), 3035-3060 cm (-C-H) stretching of aromatic ring&H
NMR (400 MHz, DMSO-dg) 6 2.38 (s, 3H, Ch), 4.18 (s, 1H, NH), 4.47 (s, 2H, GH6.70-7.80 (m, 15H, Ar-H),
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8.10 (s, 1H, -NH); Anal. Calcd. for»6H,,05N,Ss: C, 56.93; H, 3.75; N, 9.48; found: C, 56.80%; H®%;
N,9.52%.
Compound (Ay): Yield: 73%; m.p. 28%C (dec.); IR (KBr,crt) : 1340 (C-N), 1568 (C=N), 1144 & 1334 (S§m
1 -1
& asym), 1668 (C=0), 600-800 (C-S), 3210 cfrNH-), 3035-3060 cm (-C-H) stretching of aromatic rings,, 752
-1
cm (Cl), *H NMR (400 MHz, DMSO-d) 5 4.08 (s, 1H, NH), 4.45 (s, 2H, GH6.77-7.88 (m, 15H, Ar-H), 8.12 (s,
1H, -NH); Anal. Calcd. for 6H»10sN4S;Cl: C, 53.07; H, 3.13; N, 9.17; found: C, 53.14%3H9%; N,9.09%.
Compound (As): Yield: 69%; m.p. 278 (dec.); IR (KBr,cril) : 1328 (C-N), 1578 (C=N), 1140 & 1304 (S§'m
1 -1
& asym), 1668 (C=0), 600-800 (C-S), 3200 c(rNH-), 3035-3060 cm (-C-H) stretching of aromatic rings,, 752
-1
cm (Cl), *H NMR (400 MHz, DMSO-d) 6 4.14 (s, 1H, NH), 4.45 (s, 2H, GH6.70-7.88 (m, 15H, Ar-H), 8.10 (s,
1H, -NH); Anal. Calcd. for 6gH,:0sN,S:Cl: C, 53.07; H, 3.13; N, 9.17; found: C, 53.17%3189%; N,9.29%.
Compound (A): Yield: 67%; m.p. 26%C (dec) IR (KBr,cr) : 1326 (c N), 1588 (C=N), 1140 & 1304 (S§'m
& asym) 1670 (C=0), 600-800 (C-S), 3212 c(\cNH ), 3035-3060 cm( C-H) stretching of aromatic rings,, 752
cm (CI) 'H NMR (400 MHz, DMSO-0g) 8 4.14 (s, 1H, NH), 4.45 (s, 2H, GK16.70-7.88 (m, 15H, Ar-H), 8.10 (s,
1H, -NH); Anal. Calcd. for gH,10sN4S:Cl: C, 53.07; H, 3.13; N, 9.17; found: C, 53.12%3H1%; N,9.24%.
Compound (Ay): Yield: 70%; m.p. 258 (dec.); IR (KBr,crt) : 1326 (C-N), 1588 (C=N), 1140 & 1304 (S§m
-1 -1
& asym), 1670 (C=0), 600-800 (C-S), 3212 cfrNH-), 3035-3060 cm(-C-H) stretching of aromatic rings,, 1036
-1
& 1322 cm (NO,), 'H NMR (400 MHz, DMSO-ds) & 4.44 (s, 1H, NH), 4.40 (s, 2H, GH6.77-7.80 (m, 15H, Ar-
H), 8.10 (s, 1H, -NH); Anal. Calcd. for,g,,0;NsSs: C, 52.16; H, 3.08; N, 11.27; found: C, 52.12%3 14%;
N,11.24%.
Compound (Ag): Yield: 79%; m.p. 262C (dec.); IR (KBr,crt) : 1326 (C-N), 1588 (C=N), 1140 & 1304 (S§m
-1 -1
& asym), 1670 (C=0), 600-800 (C-S), 3212 cfrNH-), 3035-3060 cm(-C-H) stretching of aromatic rings,, 1036
-1
& 1322 cm (NO,), 'H NMR (400 MHz, DMSO-ds) & 4.44 (s, 1H, NH), 4.40 (s, 2H, GH6.77-7.80 (m, 15H, Ar-
H), 8.10 (s, 1H, -NH); Anal. Calcd. for,g,,0/NsSs: C, 52.16; H, 3.08; N, 11.27; found: C, 52.22%3.127%;
N,11.14%.
Compound (A): Yield: 68%; m.p. 276C (dec.); IR (KBr,crt) : 1326 (C-N), 1588 (C=N), 1140 & 1304 (S§m
-1 -1
& asym), 1670 (C=0), 600-800 (C-S), 3212 cfrNH-), 3035-3060 cm(-C-H) stretching of aromatic rings,, 1036
-1

& 1322 cm (NO,), *H NMR (400 MHz, DMSO-d) & 4.44 (s, 1H, NH), 4.40 (s, 2H, GH6.77-7.80 (m, 14H, Ar-
H), 8.10 (s, 1H, -NH);Anal. Calcd. for,@1,00sNeSs: C, 48.64; H, 2.72; N, 12.61; found: C, 48.58; H7(5; N,
12.59.

Table 1 Physical data of synthesized compounds

Sr. No. R Molecular Formula | M.P. °C | % Yield
As H CasH2205N4S3 220 71
A, 3-CHs CogH2405N,S; 228 76
Az 4-CHs CaoH2405N4S; 235 78
A4 2-Cl CosH2105N,S:Cl 285 73
As 3-Cl CogH2105N,S:Cl 276 69
As 4-Cl CogH2105N,S:Cl 268 67
A; 3-NO, CogH210/N5sS; 255 70
Ag 4-NG, CasH210/NsS; 264 79
A9 214'NQ C28H2COQNGS3 270 68

RESULTS AND DISCUSSION

All the reaction was carried out under conventionathods. 4-(2,4-dioxo-thiazolidin-5-ylidenemethi)(4-
phenyl-thiazol-2-yl)-benzenesulfonamide (5) was ketermediate that required to synthesized targetyrct.
Compound 1 was synthesized by the reaction betweetophenone and thiourea on refluxed. Compoun@st w
synthesized in three steps. In first step chlortia@cid and thiourea on reflux gave compound th Wie removal
of one mole of —BKD. In second step above prepared compound 2 cozdlemith benzaldehyde in presence of
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toluene and catalytically amount of piperidine gaeenpound 3. In last step compound 3 on chlorosudption
gave compound 4. Compound 5 was synthesized bgahgensation reaction between compound 1 and camipou
4 in presence of pyridine and acetic anhydride.m@mund 6 was synthesized by the reaction betweébug
aniline and chloro acetyl chloride in the preseottbenzene. Finally compound 5 and compound 6 oid@asation
gave target compound.

All the synthesized compounds were characterizedRoynd *H NMR spectra. The synthesized compounds in
general showed 1340, 1568 leDr (C-N) and (C=N) stretching respectively. &ym & asym showed band in the
region of 1144 & 1334 cm while (C=0) showed characteristic band at 1668 ,cithe (C-S) Imkage showed

banding vibration in the region of 600-800 chhe (-NH-) linkage showed stretching band at 32|10 752 cm
indicates the presence of (Cl) group. TieNMR spectra of all the synthesized compounds shawmportant
signals at their respective positions, confirming structures.

Antibacterial Activity

The antimicrobial bioassay results presented ineralrevealed that, all the tested compounds tetalde more
active against gram-positive bacteria, than agajrestn-negative bacteria. Findtchloro aryl acetamide derivative
A, showed excellent activity (MIC, 20 pg/mL, 22 mmzaofne of inhibition) against gram—positive str&inaureus.
CompoundsAz, A, and A; were found half fold active (MIC, 50 pg/mL) agdirgs aureusas compared to most
active analogue#,, tested against the same strain. Filathloro aryl acetamide derivativés and A5 displayed
strong inhibitory action at 20 pg/mL, 24 mm of zafdanhibition against gram—positiv@. subtilis CompoundAs
exhibited similar inhibitory concentration of 20/pd. againstS. aureuswvith 4 mm of lesser zone of inhibition (20
mm) thanA, andA;. CompoundA, was found half fold active (MIC, 50 pg/mL) agailstsubtilisas compared to
most active analogueh,, As tested against the same strain. Compofpdvas found to contribute promising
activity (MIC, 50 pg/mL, 20 mm of zone of inhibiti towards gram—negative straih coli. CompoundA,
exhibited similar inhibitory concentration of 50 /pd. againstE. coli with 1 mm of lesser zone of inhibition (19
mm) thanAs. CompoundAg was found half fold active (MIC, 100 pg/mL) agaifist coli as compared to most
active analogue# s tested against the same strain. Compoigdppeared with remarkable activity against gram—
negativeP. aeruginosaat 50 pg/mLof MIC, where the half fold activity was observedIC, 100 pug/mL) for
compound®\g andAg against the same bacteria. All the remaining fivghloro aryl acetamide derivatives exerted
good to moderate activity profile at MIC level ramgfrom 20 to 100 pg/mL, whereas, some derivativeee found

to display weak at a higher concentration of 200-5@/mL. Moreover, the result showed that the campsA,,

As were the best compounds of the series, exhibiimgd antibacterial activity against both Gram-pesitand
Gram-negative bacteria.

Table 2 Antibacterial activity of N-chloro aryl acetamide derivatives

C:]J:)np. R Gram negative Gram positive
E. P. S. B.
coli aeruginosa| aureus | subtilis
Ay H 12 (100) | 14 (100) | 14 (50) 16 (50)
A, 3-CH; 19(50) 18 (50) 22 (20 24 (20
As 4-CH; 16 (50) 16(50) 16(50)] 16(50
A, 2-Cl 17(50) 15(50) 16(50)) 18(50
As 3-Cl 20(50) 21(50) 20(20)]  24(20
As 4-Cl 12 (100) 11(100) | 12(100) 11(100)
A; 3-NG; <10(100)| <10 (100)| 14(100) 12(100)
As 4-NO, 16(100) 15(100) 18(50)  20(50
Ao 2,4-NQ 18(100) 14(100) 18(50)  14(50
Ciprofloxacin (100 pg/disc 3G1) 31 K1) 32 K1) | 33K1)

CONCLUSION

The results of study of microbial analysis reveateat the synthesized compounds are promisinglyifssgnt and
possesses good antibacterial activity. We havehsgired somél-chloro aryl acetamide analogues combining with
different substituted thaizole and thiazolidinedictterivative ring system with a view to get a g@odibacterial
agent with less toxic effects. We have developedfficient and poteniN-chloro aryl acetamide based compounds
which are one of the active constituents presemany standard drugs and are well-known for itstos@crease
pharmacological activity of the molecules. The -hitkage in the compounds increases the activitgamfipounds.
Screening results clearly indicates the compourideeoscheme exhibit good antibacterial and ardépedgent with
the standard drugs. This is because of the presd@idéehloro aryl acetamide derivatives having electionating
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and electron withdrawing groups and heterocyclisteasy attached to thiazole and thiazolidinedionelausc
Moreover, N-chloro aryl acetamide as coupling component incalinpounds increases activity. Hence, there is
enough scope for further study in developing sumhmounds as a good lead activity. Most of the camps have
shown moderate to promising activity as comparedtamdard drug against all representative panelsacferial
strains. The compounds havihgchloro aryl acetamide as coupling components cbeldiseful for derivatization
to develop more effective antibacterial agents.
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